[Pathophysiological consequences of hemolysis. Role of cell-free hemoglobin].
Abundant hemolysis is associated with a number of inherent and acquired diseases including sickle-cell disease (SCD), polycythemia, paroxysmal nocturnal hemoglobinuria (PNH) and drug-induced hemolytic anemia. Despite different etiopathology of hemolytic diseases, many concomitant symptoms are comparable and include e.g. hypertension, hemoglobinuria and hypercoagulation state. Studies in the last years have shown a growing list of mechanisms lying at the basis of those symptoms, in particular irreversible reaction between cell-free hemoglobin (Hb) and nitric oxide (NO) - endogenous vasorelaxant and anti-thrombotic agent. Saturation of protective physiological cell-free Hb-scavenging mechanisms results in accumulation of Hb in plasma and hemoglobinemia. Extensive hemoglobinemia subsequently leads to hemoglobinuria, which may cause kidney damage and development of Fanconi syndrome. A severe problem in patients with SCD and PNH is pulmonary and systemic hypertension. It may lead to circulation failure, including stroke, and it is related to abolition of NO bioavailability for vascular smooth muscle cells. Thrombotic events are the major cause of death in SCD and PNH. It ensues from lack of platelet inhibition evoked by Hb-mediated NO scavenging. A serious complication that affects patients with excessive hemolysis is erectile dysfunction. Also direct cytotoxic, prooxidant and proinflammatory effects of cell-free hemoglobin and heme compose the clinical picture of hemolytic diseases. The pathophysiological role of plasma Hb, mechanisms of its elimination, and direct and indirect (via NO scavenging) deleterious effects of cell-free Hb are presented in detail in this review. Understanding the critical role of hemolysis and cell-free Hb is important in the perspective of treating patients with hemolytic diseases and to design new effective therapies in future.